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working nozzle for forming the jet of water and device for compensation of its reaction mounted on this 
disk. Working nozzle and compensation device are connected with water pump by means of common 
hydraulic passage and hose. Header consisting of two parts is mounted in lower portion of housing 
along its axis. Fixed part is located on lower plane of disk and is secured on it: rotatable part of header 
is located under this plane and holds the working nozzle. Device for compensation of water jet reaction 
is made in form of second working nozzle also mounted on this part of header.; Reaction rotor is formed 
together with rotatable part of header and first working nozzle through skew-symmetric mounted on both 
nozzles relative to axis of holder. Fixed part of header is connected with common hydraulic passage. 
Axis of wheel undercarriage secured on lower plane of housing coincides with axis of rotation of rotor. 
Diameter of housing is equal to diameter of circle formed by intersection of axes of working nozzles with 
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(54) HHCTPyMEHT HflR nOABOflHOfl rMflPOAMHAMUMECKO^ OHMCTKM flOBEPXHOCTH 



(57) PecfcepaT: 

H3o6peTeHne othochtch k TexHonornn 
3au^nTbi noABOflHbix noBepxHOCTefi KOpnycoB 
cyflOB m ruApoTexHvmecKnx coopyweHHfl ot 
6nojiornHecKoro oGpacTaHHfl m KacaeTCfl 
npoeKTupoBaHUfl nHCTpyMomoB pj\a ee 
ocymecTB/ieHUfl. Cyu^HOCTb M3o6peTeHHH 

COCTOMT B TOM, HTO MHCTpyMeHT COflep)KMT 

nnaByHHtf Kopnyc c o>opMO& aucks h 
3aKpen/ieHHbie Ha hbm paoonee coruio An* 

C}X5pMMpOBaHHfl CTpyH BOflbl K yCTDOMCTBO Ana 

KOMneHcai4MM ee peaiojiiM. PaooMee conno m sto 
yCTDO&CTBO COeflHHeHbl 06ll^MM ruApoTpaKTOM n 
UJJiaHrOM C BOAAHblM HaCOCOM. B HM)KHeM Mac™ 

Kopnyca no ero ocu yoraHOBneH Konneicrop, 
HivieiomHfi ABe nacTM. HenoABkracHaa nacTb 
pacnonowena Ha HwwHefl nnocKocTM AUCKa m 
3aKpen/ieHa Ha new, a nacTb KonneKTopa, 
HMeiomafl B03MOKHOCTb BpaLL\eHn^, pa3Meu^eHa 
noA 3TOft nnocKocTbio, m Ha 3Tofl Mac™ 
ycTBHOBneHO paSonee conno. ycTpoficTBO Ann 
KOMneHca^nn peaiqHM CTpyn BOAbi b bma© 
BToporo paoosero conna Tarotce ycTaHOBneHO Ha 

3T0tf MaCTH KOJUieKTOpa. PeaKTMBHbl^ DOTOp 
06pa30BaH BMeCTe C HMetOUieft BOSMOXCHOCTb 

Bpau^eHM^ nacTbK) KonneKTopa n nepBbiM 
paooMUM connoM nyTeM KococuMMeTpHMHofi 
ycTaHOBKM o6onx cone/i no oTHOiueHHK) k ocu 
KonneKTopa. HenoABVDKHaa nacTb KonneKTopa 
coeAHHeHa c o6iamm rviApoTpaKTOM. Ko/iecHoe 
luaccn 3aKpenneH0 Ha HbUKHefl rwocKocTH 
Kopnyca, c ocbio Kotoporo coBnaAaet ocb 



Bpau^eHM$i poTopa. fluaMeip Kopnyca paBeH 
AnawieTpy oKpywHOc™, o6pa30BaHHofl 
nepeceneHMeM ocefi pa6onnx coneji c 
njiocKOCTbio onopu Konec iuaccn npn Bpau^eHUM 
poTopa. TexHUMecKMM peaynbTaT ot peanM3ai4MM 
n3o6peTeHMfl - yBenMMeHne 
npon3BOAHTe/ibHocTM ommctkm m oonerneHMe 
TpyAa BOAona3a. 4 3.n.<J>-nbi. 4 kin. 
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(57) Abstract: 

FIELD: protection of underwater surfaces 
of ship's hulls and water-development works 
against biological fouling designing of 
cleaning tools. SUBSTANCE: tool has floating 
body made in form of disk with working 
nozzle for forming the jet of water and 
device for compensation of its reaction 
mounted on this disk. Working nozzle and 
compensation device are connected with water 
pump by means of common hydraulic passage 
and hose. Header consisting of two parts is 
mounted in lower portion of housing along 
its axis. Fixed part is located on lower 
plane of disk and is secured on it; 
rotatable part of header is located under 
this plane and holds the working nozzle. 
Device for compensation of water jet 
reaction is made in form of second working 
nozzle also mounted on this part of header. 
Reaction rotor is formed together with 
rotatable part of header and first working 
nozzle through skew-symmetric mounted on 
both nozzles relative to axis of holder. 
Fixed part of header is connected with 
common hydraulic passage. Axis of wheel 
undercarriage secured on lower plane of 
housing coincides with axis of rotation of 
rotor. Diameter of housing is equal to 



diameter of circle formed by intersection of 
axes of working nozzles with plane of 
support of undercarriage wheels during 
rotation of rotor. EFFECT: intensification 
of cleaning process and ease in use. 5 cl, 4 dwg 
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H3o6peTeHwe othocmtca k 3amMTe 
noABOAHbtx noBepxHOcrei* KopnycoB cyAOB, 
HaxoA^mnxcfl Ha nnasy, b nacTHOcTn k 
ycTpo^dBaM Ann noABOAHOfi 
rnAPOAHHaMMMecKo« ommctkm noBepxnocTM 
KopnycoB cyAOB, a Tawe rMAPOTexHMHecKMX 
coopvoKeHufi ot 6no/iornHecKoro o6pacTaHMfl. 

H3 Bcex naBecTHbix ydpo^CTB Ana 
noABOAHOtf ommctkm ycrpoflcTBa, npMHijMn 

A6MCTBMR KOTOpblX OCHOBaH Ha B03AeftCTBMM Ha 

OHkimaeMyK) noBepxHocrb rn apoa^ HaMMMecxoM 
CTpyefi, npn cBoefi sKonorMHecKofi HMCTOTe 
HaHocflT HaHMeHbiuuft speA naKOKpacoMHOMy 
noKpbiTHK) oHMinaeMofi noBepxHOCTH. OAHaro 
AaHHUM ydpo^cTBa npucyu^n HeAOCTaTKM, 

CBfl3aHHbie C Heo6XOAHMOCTbK) KOMneHcai^MM 

peaKUH^ pa6oMnx CTpyM" m HeBbicoKOfi 
npon3BOAHTenbHOCTbK) pacoT. Kpowe Toro, 
AnHTejibHafl pa6cra c MHCTpyweHTOM Tpe6yeT ot 
B0Aona3a aonbWMX fymvmecmx ycnrin«, mto 

BM6CT6 C BblCOKMM ypOBHeM lijyMa, 
CXDSAaBaeMblM MHCTpy MeHTOM , npMBOAMT K 

6bicTpofl yTOMJi^eMOCTM BOAona3a. 

UssecTHo ycTpoficTBO Ann noABOAHOfl 
ruAPOAHHaMUMecKOM ommctkm noBepxHOCTM, b 
KOTopoM KOMneHcaunfl peaKUUM CTpyM* 
ocyii^ecTBnfleTCfl noApynnBaioii^MMH bmht3mm 
(naTeHT CWA N 5048445, Kn. B 63 B 59/08, 
1991). flaHHOMy ycTpotfcTBy npMcym p«A 

HeAOCTaTKOB, CBfl3aHHblX C 60/lbliJMMH 

Maccora6apnTHbiMH xa pa KTepucT m Ka m m m 
Heo6xoAHMOCTb!o o6ecneMeHHfl noABOAa k 
ycTpotfcray AonojiHUTeribHbix mctomhmkob 
GHeprMM Ana npuBOAa bmhtob. 

H3BecTeH HHCTpyweHT A"« noABOAHOtf 
ruApoAHHaMMMecKoti ommctkm noBepxHoc™, 
coAepKaiAUM Kopnyc, 3aKpenneHHbie Ha Kopnyce 
pa6oMee conno Ana $opMMpoBaHMfl CTpyu boaw 
m ycrpoflcTBo aha KOMneHcaijMM peaw4MM CTpyn 

BOAbl, BbinOJIHeHHOe B BMA6 3)KeKTOpa, npM 3T0M 

paoonee conno m sweicrop coeAHHeHbi o6ihhm 

TMAPOTpaKTOM Mepe3 UJ/iaHr C BOA^HblM HacocoM 

(naTeHT CLUA N 4716846, kji. B 63 B 59/00, 
1988). flaHHoe TexHunecKoe peiueHMe wanweTcn 
npOTOTunoM saflsnaeMoro o6"beKTa 
H3o6peTeHHfl. B M3BecTHOM MHCTpyMeHTe He 
TpeGyeTCfl noABOA k ycTpo&CTBy Ann 
KOMneHcaLjMH peaKi^MM CTpyM boau, 
BbiTeioiomefi m pa6oMero conna, 
AonofiHUTe/ibHbix mctomhmkob SHeprnn, a 
npuMeHeHne sweicropa no3BormeT aKOHOMHTb ao 
50% ruApaBnunecKOM moiuhoctm BOAflHoro 
Hacoca. KpoMe 3Toro, cTpya 3>KeKTopa 
coBepLueHHO 6e3onacna aha BOAona3a, ho npn 
paooTe c AaHHbiM HHCTpyiweHTOM Ha BOAona3a 
no>KMTCfl 3aAana no noAAeparaHMio paooHMx 

pe>KHMOB OMMCTKM (paCCTOflHUe AO OMMl^aeMO^ 

noBepxHocTn, yron HaKnona CTpyn m CKopocyb 
ee nepeMemeHUfl), mto saTpyAHfleT BOAona3Hbifi 
TpyA m CHWKaeT npon3BOAHTenbHOCTb ommctkm. 

3aAaHefi n3o6peTeHM« flanfleTCfl C03AaHne 
MHCTpyMeHTa Ana noABOAHofi. 
ruApoAMHaMMMecKovi omuctkm nosepxHOCTM, 
cnocooHoro o6ecneMMTb TexHMMecKM^ 
pe3y/ibTaT, ca^3aHHbi^ c yBentmeHueM 

npOH3BOAHTeJlbHOCTM OHUCTHbJX paooT M 
o6jiemeHneM BOAona3Horo TpyAa. 

yKa3aHHa« saAana b npeAnaraeMOM 
ycTpo^CTBe peiuaeTcw 3a cweT Toro, mto b 
MHCTpyMeHTe Ann noABOAHO^ 
rviAPOAHHaMMMecKow ohmctkh noBepxHoc™, 
coAepKau^eM Kopnyc, 3aKpenneHHbie Ha 
Kopnyce paooMee conno An« 4>opMnpoBaHHfl 

CTpyH BOAbl H yCTDOtlCTBO AHfl KOMneHCaLJUH 

peaxi^nn CTpyn boau, npn stom paooMee coano 
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m ynoMAHyToe ycTpof^cTBo coeA^HeHW oGi^mm 
ruApoTpaicTOM nepe3 ujnaHr c soARHbiM 
HacocoM, Kopnyc BbinoriHeH nnaBynuM m nMeeT 
qbopMy Ancica, b Huxwe^ nacTM KOToporo no era 
ocm ycTaHOBneH KOJineKTop, cocTOfliAuft H3 AByx 
nacTe^, OAHa us KOTopbix, HenoABM^Hafl, 
3aKpenneHa Ha HWKHeft rinocKocTH AncKa, a 
Apyrafl, Bpaiuawiuaflcfl, pa3MeiAeHa noA sto^ 
nnocKOCTbK), paGonee conno ycTaHoaneHo Ha 
Bpamaioineficfl MacTM KonneKTopa, a ycTpowcTBO 
KOMneHcauuM pea^kivi cTpyn boau BbinonHeHo 
b BMAe BToporo paooMero conna m ycTaHOBneHO 
TaioKe Ha BpamaioiMeKcfl Mac™ KonneKTopa, 
o6pasyfl BMecTe c Hew n nepBbiM M3 HasBaHHwx 
conen peaKTHBHbift porap 3a cneT 

KOCOCHMMeTpHHHOfl yCT3HOBKM 06OMX pa60MMX 

conen k och KonneKTopa, npvmeivi HenoABUKHafl 
nacTb KonneKTopa noACoeAHHeHa k o6i4eiviy 
ruApoTpaioy, Ha HVDKHeC^ nnocKOCTM nnaByMero 
Kopnyca 3axpenneHO KonecHoe tuaccM, a ocb 
BpaineHHH poTopa coBnaAaeT c ocbK) Kopnyca, 
AnaMeTp KOToporo paBeH AnaMeTpy 
OKpy>KHOCTM, o6pa3CBaHHofi nepeceneHneM ocePi 
paooHkix conen c nnocKOCTbio onopbi Konec 
Luaccii npM BpameHnn poTopa. 

KpOMe Toro, b MHCTpyweHTe a/ir noABOAHotf 
TMApoAHHaMUMecKoK ommctkh noBepxHOCTM b 
i^eHTpe Kopnyca no era ocu BbinonHeHo 

CKB03H06 OTBepCTMe, B KOTOpOM TepMeTUHHO 

3aKpenneH 3>xeKTop, coeAHHeHHbift c o6lamm 
ruApoTpaKTOM Mepe3 HenoABM)KHyK) MacTb 
KonneKTopa, npuMeM BXOAHoe OTBepcTue 
3>KeKTopa pacnonorceHo Ha HMKHeii nnocKOCTM 
Kopnyca. 

Kpowie 3Toro, b 3aflaneHHOM MHCTpyMeHTe Ha 
BepxHefi nnocKocTM Kopnyca ycraHOBneH BTopofi 
3>KeKTop, ocb KOToporo napannenbHa nnocKocTM 
BpameHMH Konec luaccn, BepxHe^ nnocKocTM 
Kopnyca m nepeceKaeT era ocb, npuneM 3>KeKTop 
noAKnioneH k o6u^eMy ruApoTpaioy nepe3 
ApoccenbHbiM KnanaH. 

Kpowie SToro, b 3aflaneHHOM MHCTpyMeHTe k 
BepxHe^ nnocKocTM Kopnyca no era nepniweTpy 
npMKpenneH nopyneHb c nowou^bio croeK. 

KpoMe 3Toro, b saaaneHHOM MHCTpyMeHTe 
nnaByMwiPi Kopnyc BbinoriHeH 143 
SByKonornoii^aioi^ero MaTepnana, Hanpniwep 
neHonnacTa. 

Ha 4>nr. 1 noica3aHa KOHCTpyKi^Mn 
MHCTpyMeHTa, nonepeHHbitf pa3pe3, bha cBepxy; 
Ha <pv\r. 2 - MHCTpyMeHT, bha CHH3y; Ha o>nr. 3 
- pacnono>KeHMe HHCTpyMeHTa OTHocHTenbHO 
OHMLAaeMOi^ noBepxHocTH h cxeMbi 
KOMnencai^MM peaiqM^ pa6oMnx cTpy^ ki 
peaKTMBHoro MOMeHTa; Ha ctwr. 4 - pa6oHMii 

MOMeHT OHHCTKM nOBepXHOCTH C nOMOU^bK) 

MHcrpyMeHTa. 

HHCTpyMeHT AHfl nOABOAHOM 

TMAPOAMHaMMMeCKOft OMMCTKM nOBepXHOCTM 

coAep)KMT Kopnyc 1 , BbinonHeHHwfl nnaByMMM m 

MMeHDl^MM q^OpMy AMCKa, B HM)KHe« MaCTM . 

KOToporo no ero ocm ycTaHoaneH Konneiaop, 

COCTOWLUMM M3 AByX HaCTetf, OAHa M3 KOTOpblX, 

HenoABM)KHafl MacTb 2, 3aKpenneHa Ha HM)KHe« 
nnocKocTM Kopnyca 1 , a Apyraa, BpamaiomaflCR 
MacTb 3, pa3Meu^eHa noA 3to« nnocKOCTbio. 
PaooMee conno 4 Ana cJxDpMMDOBaHMfl CTpyM 

BOAbl M yCTDOMCTBO ATI« KOMneHCaUMM D63K14MM 

CTpyM boaw paboMero conna 4, BbinonHeHHoe b 
BMAe BToporo paooMero conna 5, ycTaHOBneHbi 
Ha BpaiuaiOLAeMcw mbctm 3 KonneKTopa. 
PacoMMe conna 4 m 5 ycTaHoaneHbi 
KOCOCMMMeTpMMHO k ocm KonneKTopa, o6pa3y« 
BMecTe c BpaiAaioiAeKcfl MacTbio 3 peaKTMBHbift 
poTop, ocb BpameHMfl KOToporo coBnaAaeT c 
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ocbio Kopnyca 1 . Ha HuwHeB nnoacoc™ Kopnyca 
1 saicpenneHO KonecHoe waccH 6, a k BepxHefi 
nnocKocTM Kopnyca 1 no ero nepMMeipy 
npMxpenneH nopyneHb 7 c noMombio cToeK 8. 
Bee noTpe6MTenu nAppaanmecKoft 3Heprnn 
o6"beAHHeHbi o6mnM rMApoTpaKTOM 9, 

nOACOeflMHeHHbIM C OAHOfi CTODOHbl K 

Henc-ABU>KHOtf MacTM 2 KO/uieicTopa, a c Apyrofi 
nocpeACTBOM WTyijepa 10 nepe3 wnaHr 11 k 
BOAflHOMy Hacocy 12. 

KpoMe OToro, b uempe Kopnyca 1 no era 

OCM BbinOJlHeHO CKB03HOe OTBepcTue 13, B 

kotodom repMeTMMHo 3aKpenneH nocpeACTBOM 
cjjnamja 14 axexTop 15, coeAHHeHHutt c o6lahm 
ruApoTpaKTOM 9 nepes HenoABHWHyio nacTb 2 
xonnexTopa. Ha HWKHefl rmocxocTM Kopnyca 1 
3aKpenneHa nnacTHHa 16 c BOA03a6opHbiMn 

0KH3MH, BbinOJlHHKHHafl CftyHKLlUK) BXOAHOrO 

OTBepcTMfl 3>KeKT0pa 15. Ha sepxHefl nnocKoc™ 
Kopnyca 1 ycTaHoaneH awexTop 17, 
noAKnjOMeHHWM k o6meMy rHApoTpaxry 9 nepe3 
ApoccejibHbifi KnanaH 18. 

fluaMeip D Kopnyca 1 paBeH AHaMeTpy 
OKpy>KHocTM, o6pa30BaHHOM nepeceMeHMeM oce* 
paooHnx conen 4 m 5 c nnocKocTbK) onopw 
xonec luaccM, coBnaAaiomeCi c OHnmaeMOM 
noBepxHOCTbto 19 npn paoore nHCTpyMeHTa. 
ITnaByHHtf Kopnyc 1 MOweT 6wTb BbinonHeH H3 
3ByKonomotnaioinero MaTepuana, Hanpniwep 
neHonnacTa. 

n pe ah OKe h noe ycTpotfcTBo pa6oTaeT 
cneAyKDiMMM o6pa30M. 

npn BKnioMeHMH BOA«Horo Hacoca 12, 
KOTopbifi MOweT 6biTb pacnonoweH Ha cyAHe, H3 
paooHHX conen 4 w 5 HaMMHaiOT HcreraTb 
BbicoKOHanopHbie BOAflHbie CTpyn, xoTopue 

OCy Li^e CT Bflfl K)T OHHCTXy nOBepXHOCTM 19 

Kopnyca cyAHa. 3a CMeT ycTaHOBKM ocefl 
paooMUX conen noA HeKOTopbiM 
yrnoM a ropn30HTaribHbie cocTaanaioLUHe 
peaKUUM cun ot MCTeneHkm cTpyfl f r = f c cosa, 
KOMneHCMpys Apyr Apyra, Ha nnene 5 coaAaioT 

peaKTklBHblft MOMeHT M p , BbOblBaiOU^VlA 

BpameHne noABitfKHOM' nacTM 3 KonnexTopa. 
TaKHM 06pa3OM, ocymecTanfleTCH BpameHHe 
paooHnx conen 4 m 5 c yrnoBofi CKopocTbio <o, 
o6ecne4MBaK)mee OMMcrxy nonocbi noaepxHoctn 
19 LunpnHofl I. CyMMapHan BepmxanbHafl ckina 
F B BepniKanbHbiX cocTasnfltoinnx peaKLiMn cun 
ot wcTeqeHMfl orpyfl f B = f^ina KOMneHcnpyeTc« 
cnnofi F fl ot paspeweHMH, co3AaBaeMoro b 
npocTpaHCTse Me>KAy xopnycoM 1 h OHMmaeMofi 
noBepxHOCTbK) 19 sa cneT BbiHOca us 3Toro 
npocTpaHCTBa boaw cnyTHbiMH noTOKaMH ot 
paooMux conen 4 h 5, a Taioxe aa cneT 
i^eHTpo6e)KHbix cun, AetfcTByiomnx Ha BOAy co 
CTOpOHbi BpaiAaK)U4Mxcfl aneMeHTOB poTopa, hto 

npMBOA^T K yMeHbLUeHMK) CTaTMHeCKOrO 

AaBneHun noA KopnycoM 1 . KonecHoe iuaccn 6 m 
BpaiMatoiAancn nacTb 3 xonnexropa 
ooecneMUBaioT Heo6xoAviMbie napaMerpbi 
omhctkh: 3aAaHHoe paccTOKHue h Me>KAy 
paooMUMH connaMM 4 u 5 m oMULi^aeMofi 
noBepXHocTbto 19 m saAaHHbirt yron 
HaxnoHa a ocei^ paocmux conen k stom 

nOBepXHOCTM. 

ripn paooTe b 30He nepeMeHHoro ypoBH« 

BOAbi H B6J1M3M nOBepXHOCTM BOAbl Ha 

HHCTpyMeHT m noABOAfliM^^ bo Ay uinanr 11 
AewcTByioT AOcraTOMHO 6onbLune A^naMMMecxne 
narpy 3km ot BonneHM, mto mo)K6T BU3BaTb 
HepacseTHbie nepeMeu^eHUH HHCTpyMeHTa, 
npMBOAfl^e k HapyuueHViio paoonero pe)KHMa 
ommctkm. B 3tom cnyMae BOAona3y 



caMOCTOATenbHO TpyAHO CTa6vmn3npoBaTb 
pa60HM« pe>KHM ohuctkm, hto o6ycnaBnkiBaeT 
npuHATue Mep no ooecneneHHio ycMneHHoro 
npiDKViMa MHCTpyivseHTa k onuujaeMoR 
noBepxHOCTH 19. YcunnTb npujKMM nHCTpyiweHTa 
5 k OHMinaeMO^ noBepxHOCTn TonbKO 3a cneT 
pa3pe>xeHM« ot BpameHkm poTopa noA 
KopnycoM 1 MO>KHO numb sa cneT yBennMeHMfl 
nnena 5, OAHaxo, sto npuBOAUT k cHM)KeHMio 

3CM)eKTHBHOCTM pOTODa, yMeHbLLieHHIO 30Hbl 
10 OMMCTKH M CHkDKeHMK) npOH3BOAHTenbHOCTM. 

nosTOMy b ashhom cnynae L^enecoo6pa3Ho 
ucnonbsoBaTb 3>xeKTop 15, 3aKpenneHHbi« Ha 
BepxHefi nnocKocTM xopnyca 1 nocpeACTBOM 
cfcnaHLja 14. 3)xeKTop 15 coaAaeT 
AononHHTenbHufl npiDKMM MHCTpyMeHTa k 
15 OHHinaeMOfl noBepxHOCTH 19 3a chot 
co6cTBeHHOM peaKTHBHOM TJirn, a Taxxe 3a cneT 
AononHMTenbHoro pa3pe>KeHMn noA xopnycoM 1 
npn ABM>xeHMH BOAbi, nocrynaiomefi bo BxoAHoe 
OTBepcTue 3>xeKTopa 15 Mepe3 nnacTHHy 16 c 

B0A03a60pHblMM OKHaMM. 

20 b cnynae HeoCxoAMMOCTH coxpaHeHUH y 
pa6oTa»oiAero BOAona3a TonbKO c|)yHKi^nM 
KOHTponfl 3a npoi^eccoM ohmctkm, a Taioxe 
ocyiAecTBneHMfl era 6yKcnpoBKM Ha ranee 
saoAHO c nepeABM)KeHneM coocTBeHHO 
MHCTpywieHTa n 6yKcnpoBKoi^ tunaHra 11, Ha 
BepxHefl nnocKocTM Kopnyca 1 MoaceT 6biTb 
ycTaHoaneH 3)xeKTOp 17, noAxnioHeHHbi& k 
o6iAeMy ruAPOTpaKTy 9 nepea APOC«enbHbi« 
KnanaH 18. flaHHbifi 3>xeKTop o6ecneHMBaeT 
nonyneHne Heo6xoAMMoti T^rvi n onTHManbHOM 

M cxopocTH V nepeiwemeHUfl MHCTpyMeHTa no 
OMMinaeMOM nOBepXHOCTM 19 

V - 

D 

rAe © - yrnoBafl CKOpocxb BpaiAeHun poTopa; 
D - AnaMeTp xopnyca 1 ; 
35 I - UJMpMHa OHMCTKM nOBepXHOCTM 19 sa oamh 

npoxoA pacoHnx conen 4 m 5 npH BpameHnn 
poTopa. 

flnfl yAobcTBa paooTbi BOAona3a c 
HHCTpyMeHTOM, a Taioxe An« 3au^nTbi 
^ HHCTpyMeHTa ot B03MO>KHbix yAapoB o 
npenflTCTBMfl, Ha aepxHefl nnocxocTH xopnyca 1 
nocpeACTBOM croeK 8 3axpenneH nopyneHb 7. 

BbinonHeHne xopnyca 1 nnaByMMM 
o5ecneMHBaeT Heo6xoAviMyio nnaBynecTb 
MHCTpyMeHTa b BOAe, a noA^op Tonu^UHbi 
4$ Kopnyca m era MaTepnana ocyu^ecTanweTcn H3 
coo6pajKeHHi^ Tpe6yeMoro 3ByxonornomeHkm 
LuyMa pa6oHMX conen 4 m 5. 

npeAnaraeMbifi HHCTpyMeHT Anw noABOAHO^ 
ruApOAMHaMnnecKOM ohuctku noBepxHOCTki, 
6naroAap« era KOHCTpyiqMM, o6ecneMMBaeT 

50 BblCOXyiO npOH3BOAMTenbHOCTb OHMCTHblX paooT 

m o6nerMaeT BOAona3HbiM TpyA. 

(DopMyna M3o6peTeHMfl: 

1. HHCTpyMeHT Ann noABOAHOfl 

TMApOAHHaMUHeCKO^ OHUCTKM nOBepXHOCTM, 

55 coAepttaujMH xopnyc m 3aKpenneHHbie Ha neM 
pa6onee conno Ann o>opMnpOBaHHfl CTpyn boaw 
n ycTpo^CTBO Ana xoMneHcai^MM ee peaxMUM, 
npn stom paconee conno n ynoMHHyToe 
ycTpoticTBO coeAHHeHbi oGiaum rviApoTpaxTOM 
nepe3 ujnaHr c boaahum HacocoM, 

60 OTnuHajou^nftcH TeM, hto xopnyc BbinonHeH 
nnaByMMM u MMeer 4)opMy AMCxa, b HHKHeH 
HacTM KOToporo no era ocm ycTaHoaneH 
xonnexTop, cocTOflu^M« M3 Aayx nacTeft, H3 
xoTopbix HenoABUKHan 3axpenneHa Ha HH)XHefl 
nnocKocTM Ancxa, a uMeiomafl B03MO)KHOCTb 
Bpau;eHMfl nacTb pa3MemeHa noA stom 



n/iocKOCTbK), pa6oMee conno ycraHOBneHO Ha 

MaCTH KOriJieKTOpa, MMeJOU^eft B03 MOXHOCTb 

Bpau^eHHF, a ycTpoficTBO Ana KOMneHcai^nn 
peaKunn dpyn BbinoiiHeHO b BM^e BToporo 
paoonero conna n TaioKe ycTaHoaneHO Ha nac™ 

KOilXieiCTOpa, WMeJOlHeM BO3MO)KH0CTb BpaujeHHfl, 

o6pa3ya BMecTe c He* m nepBbiM M3 Ha3BaHHbJX 
conen peaKTHBHbifi poTop 3a cneT 

KOCOCklMM6TpHMHO^ yCTaHOBKH o6onx paOOHUX 

conen no OTHoweHUK) k ocm KonneKTopa, npn 
3tom HenoABH)KHa« nacTb KonneKTopa 
noACoeflUHeHa k o6meMy rviApoTpaicry, Ha 
Hn>KHe^ n/iocKOc™ nnaBynero Kopnyca 
3aKpenneH0 KOJiecHoe niaccn, b ocb Bpau^eHUfl 
poTopa coBnaflaeT c ocbK) Kopnyca, p^aueip 
KOToporo paBen fluaMeTpy oKpywHOc™, 
o6pa30BaHH0« nepeceneHneM oceR pa6onnx 
conen c nnocKOdbK) onopbi Konec luaccn npn 
BpatneHMn poTopa. 

2. HHCTpywieHT no n.1, omwHaioiUMflcfl TeM, 
hto b i^eHTpe Kopnyca no ero ocm BbinonHeHO 



CKBOSHOe OTBepCTMe, B KOTOpOM repMeTMHHO 

3aKpenneH sweiaop, coeAMHeHHbiR c oo"mnM 
ruApoTpaxroM nepes HenoABWKHyio nacrb 
Konnejcropa, npvmeM BxoAHoe OTBepcTMe 
3)KeKTopa pacnonoweHO Ha HHWHefl nnocKoc™ 
5 Kopnyca. 

3. HHCTpyMeHT no n.1, OTnnnaioinnficfl TeM, 
hto Ha BepxHefl nnocKoc™ Kopnyca ycTanoaneH 
btodoH 3>KeKTop, ocb kotodoto napannenbHa 
nnocKOCTM Bpau^eHUfl Konec waccM, a TaioKe 

10 BepxHefi nnocKOCTH Kopnyca m nepeceicaeT ero 
ocb, nptmeM aweKTop noAKnioneH k o6meMy 
TMApoTpaKry sepe3 ApoccenbHbiM KnanaH. 

4. MHCTpyMeHT no n.3, OTnnHaK>mnfica TeM, 
hto k Bepxnett nnocKoc™ Kopnyca no ero 
nepuMeTpy npuKpenneH nopynenb c noMou^bK) 

15 CTOeK. 

5. HHCTpyMeHT no n.1, OTnnnaioinnficfl TeM, 
hto nnaByHHfl Kopnyc BbinonHeH H3 
SByKonornou^aioi^ero MaTepnana, HanpuMep 
neHonnacTa. 
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